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ABSTRACT OF THE DISCLOSURE

A means and method for surface treatment of shaped
articles of large dimension by throwing particulate ma-
terial onto the surfaces of the articles, an open cage hav-
ing circular rims into which the articles are inserted,
means for loading the cage with article while the cage
is in stationary position, means for transporting the
loaded cage onto an elongate roller conveyor, means for
endwise displacement of the loaded cages along the con-
veyor during turning movement of the conveyor to effect
rotational movement of the loaded cage, means for
throwing particulate material onto the loaded cage dur-
ing rotational movement on the conveyor, means for
unioading the article from the cage, and means for re-
turning the empty cage to the loading position.

This invention relates to the surface treatment of heavy
metal objects and it relates more particularly to an as-
sembly capable of automatic operation for the continuous
movement of heavy metal parts from a source of supply
to a delivery station with an intermediate exposure of
the surfaces of the metal parts to blast media for the
treatment of the surfaces thereof.

To the present, such heavy metal parts, such as auto-
motive engine cylinder heads, bave been exposed for
surface treatment to remove foundry sand, dirt, scale,
or otherwise clean or treat the surfaces of the cast metal
cylindei heads by mounting the same for suspension on
an arm to enable turning movement of the part during
exposure to the blast media for treatment of the expased
surfaces. Such treatment involves the use of a consider-
able amount of labor and equipment. Of even more im-
poriance is the greater amount of time required for
carrying out the various operations of loading and un.
loading and projection of the blast media onto the sur-
faces of the parts whereby the rate of production is slow,
thereby materially to increase the cost of operation.
Further, the relatively static position assumed by the
parts mili'.:c3 against full exposure of the surfaces to
the blast media whereby adequate cleaning is difficult
to achieve. Similatly, pockets are provided in which blast
media can accumuiate thereby 1o require additisnal proe-
essing for removal of the blast media and for treatment
of the unexposed surfaces of the parts.

It is an object of this invention to produce a method
for use in the surface treatment of heavy metal parts in
which the surfaces of the metal parts are more fully
exposed to the blast media for surface treatment whereby
more adequate coverage is secured; in which the blast
media is substantially completely dumped from the metal
parts during treatment to enable substantially complete
recovery of the blast media for re-use and wherety ad-
ditional steps for removal of blast media from the treated
meta}l parts becomes unnecessary; in which the loading
and unloading of the metal parts for passage into and
out of the blast section apd the transportation therecf
from the loading to the unloading station and throvgh
the blast section is minimized to reduce the amount of
manual labor and permit continbous operation thereby
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materially to increase the mate of output of the machine;
in which the machine is simplified in construction and
easy and efficient in operation to provide a more effective
surface treatment at less cost and with higher output;
in which the machine is sturdy in construction to mini-
mize down time for more continuous operation; and in
which the amount of Iabor and material required per vnit
output of the machine is graatly reduced thereby to re-
duce the cost per unit of operation.

These and other objects and advantages of this in-
vention will hereinafter appear and for purposes of il-
lustration, but not of iimitation, an embodiment of the
invention is shown in the accompanying drawings, in
which—

FIG. Iisaschenmucdlagramofthecycleofthe
machine showing the various switch and operating mem-
bers by which the sequence of operations are carried
out automatically;

FIG. 2 is a schematic diagram which shows the stations
through which the cage members are operated in ac-
cordance with the practice of this invention;

FIG. 3 is a schematic diagram showing the operational
features of the machine;

FIG. 4 is an elevational view of the blast section of
the machine;

FIG. Snawpphnvwwoftheunptyupmn-
weyor;

FIG. 6 is a side elevational view of the empty cage
conveyor shown in FIG. §;

FIG. 7 is an elevational view of the cage conveyor
from the front end;

FIG, 8 is an ekvational view of the conveyor shown
in FIGS. 5 and 6;

FIG. 9 is a front elevational view of the arrangement
of clements in the loading station;

FIG. 10 is a top plan view of the elements in the
loading station as shown in FIG. 9;

FIG. 11 is a side elevational view of the elements in
the loading station shown in FIGS. 9 and 10;

FIG. 12 is a schematic sectional elevational view show- -

ing the loaded cage on the spinner rolls in the loading
section;

FIG. 13 is a side elevational view of the elements
shown in FIG. 12;

FIG. 14 is a schematic sectional elevational view show-
ing the loaded cage on the conveyor roils;

FIG. 15 is a side clevational view of elements shown
in FIG. 14;

FIG. 16 is a top plan view of the front end portion

"of the conveyor roll section;

FIG. 17 is a side elevational view of the eclements
shown in FIG. 16;

FIG. 18 is a front elevational view of the elements
shown in FIGS. 16 and 17;

FIG. 19 is a rsar elevational view of the clements
showing the portion of the machine in the delivery end
of the conveyor roll:;

FIG. 20 is a side elevational view of the portion of
the machine shown in FIG. 19;

FIG. 21 1s a side elevational view of the portion of
the machine in the unloading secuon,

FIG. 22 is a rear clevational view of the portion of
the machine shown in FIG. 21;

FIG. 23 is a front elevational view of the blast section
of the machine; and

FIGS, 24a and 24b are diagrammatic views of the
electrical controls and elements operated therewith ar-
ranged in the sequence of operations of the machine,

The invention will be described with reference to the
surface treatment of cylinder heads cast of metal by the
blasting of the surfaces of the cylinder heads with abra-
sive, steel shot, steel grit, or the like particulate material
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to effect cleaning or treatment of the sarfaces, It will be
apparent that the equipment described will have applica-
tion also to the cleaning of other large or heavy metal
objects or for the surface treatment of such large or heavy
meta} objects such as in the hardening of the curfaces by
blasting with steel shot or grit, as is now well known in
the trade, -

The concepts of this invention reside in the construe-
tion and arrangement of equipment for mechanically han-
dling the metal parts throughout the operation and which
js automated for substantially continuous operation to
provide for a high speed process which makes use of a
minimum amount of manual labor and materials thereby
materially to reduce the cost of processing per unit out-
put of the machine,

In the practice of this invention, use is made of a
plarality of open cages 20 which are adapted to be trans-
ported for recycling through the machine with the cast
metal block scpported therein during travel of the cages
from the loading section to the unloading section and
through a blast section in between. As illustrated in
greater detail in FIGS. 12 and 13, each cage comprises
# unitary assembly having a pair of longitudinally spaced
apart ring members 22 and 24 interconnected one to the
other lengthwise by a number of circumferentially spaced
apart bars 26 which slope inwardly from the opposite
ring members to a longitudinal central body portion in
between and spaced one frcin the other to define an open
basket dimensioned to correspond with the cross-sectional
dimension of the casting 36 to enable said casting to be
inserted through the ring member at one end for guidance
by the tapered entrance portion 30 of the bars into the
central basket for support between the central body por-
tions of the crosswise ¢xtending bars. Thus the space
about the supported casting is open except for the small
portions engaged by the bars thereby to expose the entire
outer surface of the casting as the cages are rotated
with the casting supported therein.

For maximizing the exposure of the surface to the
particulate blast media thrown onto the surfaces, it is
preferred to form the cage bars 26 of bar stock of tubular
or rectangular shape for minimum coatact with the sup-
porting casting and it is also preferred to space the bars
for loosely receiving the casting therebetween so that dur-
ing portions of the rotational movement, the bars will
become spaced from the casting by an amount sufficient
to enable the particulate blast media to gain entrance
therebetween for surface engagement. Use can be made
of a variable number of supporting bars 26 depending
somewhat upon the construction and shape of the castings
but it is undesirable to make use of less than three for
three-point support of the casting and it is undesirable
also to make use of so many bars as will excessively
block recess to the surfaces of the casting. For best
practice, it is desirable to make use of from three to six
cross connecling bars 26. One of the cross connecting
bars 26 is provided with an abutment 27 extending out-
wardly therefrom for a distance less than the periphery of
the supporting ring members 22 and 24 for vse in engage-
mert with stops in positioning the cage member on sup-
porting rollers, as will hereinaficr be describ.d Since the
cage members will be exposed to the blast of the par-
ticulate media with wh:ch the surfaces of the castings are
to be treated, such cage members should be fabricated
of metal characterized by high abrasion resistance,

Referring now to FIGS. 1 and 2 of the drawings for
a general description of the cycle of operation through
which the cage members are processed, an empty cage 20
positioned at the end of the cage conveyor 32 is adapted
to be displaced laterally to a loading station 34 where
it hesitates while a casting 36, in endwise alignment with
an open end of the cage, is displaced endwise by a pusher
member from the casting conveyor 38 for insertion into
the cage 20. When loaded, the cage is displaced laterally

40 which extends lengthwise through the blast cabinet 42
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throwing particulate blast media onto the surfaces of the
castings as they are advanced through the blast housing.
The conveyor 40 on which the loaded cages are sup-
ported during passage through the blast housing comprises
& pair of rotating cylindrical sections for continuous rota-
tion of the cages while supported on the periphera] sur-
faces thereof whereby the castings are rotated with the
cages during passage through the blast housing for maxi-
mum and uniform exposure of all surfaces to the blast
media. The loaded cages are displaced stepwise along the
conveyc 40 by a pusher mechanism 44 which engages
the load*d cage at the entrance end of the conveyor to
cffect stepwise displacement by an amount corresponding
to the length of the cage during each stroke. Thus the
cages are aligned in end to end relatica on the conveyor
40 for stepwise displacement lengthwise over the rollers
during each stroke of the pusher mechanism,

When a loaded cage reaches the end of the roller
conveyor 40 after passage through the blast housing 42,
the loaded cage is displaced laterally from the rollers to
an unloading station 46 where the cage is held stationary
momentarily while a pusher is actuated through the cage
to effect endwise displacement of the processed casting 48
from the cage to a delivery chute, The empty cage is
then displaced further laterally from the unloading station
46 to the cage conveyor 32 whereby it is returned towards
the starting position for another cycle of operation.

Having generally described the cycle of operation of
the machine, more detailed description will now be given
of the construction and operation of the various com-
ponents thereof.

The conveyor 32 over which the empty cages are carried
from the unloading end to the }o 'ing end comprises an
elongate trough formed of a pa. downwardly inclined
side walls 60 and 62, preferably of curvilinear shape, sup-
ported on a framework 64 with the bottom edges of the
side walls being spaced a short distance one from the
other to provide an elongaic slot 66 therebetween through
which an endless chain 68 operates to define the bottom
wall on which the ring members 22 and 24 of the empty
cages 20 rest to effect endwise displacement of the cages
through the trough, The conveyor chain 63 operates
about sprockets 70 and 72 rotatably mounted on oppo-
site en:ds of the frame with the sprocket 7¢ being a driven
sprocket operatively connected to a driving motor 74 by
a belt 74* connecting the driving motor with a reducing
gear 745, The reducing gear 74 is in turn operatively
connected to the sprocket 70 by a belt or chain inter-
connecting roller 78 on the shaft of the reducing gear and
roller 80 on the shaft of the sprocket 70. The chain 68
is operated about the sprockets 70 and 72 to displace the
top flight of the chain in the direction towards the head
end of the machine. ’

In order to free the empty cage 20 from interference
with other capes on the conveyor for displacement of the
empty cage from the head end of the machine to the load-
ing station 34, it is desirable to effect separation between
the leading cage on the conveyor and the remainder.
For this purpose, the empty cage conveyor 32 is provided
with means for engagement with the second of the aligned
empty cages as the first is displaced to the head end of
the conveyor. In the modification illustrated in FIGS. §
and 6, there is provided a bracket 51 supporting a sole-
noid 50 having a cage stop pin mounted therein for 1e-
ciprocal movement vertically into and out of the path of
the cage ring members 22 and 24. Located forward of
the stop pin by an amount less than the length of a cage
20 is a switch member 54 haviog a switch arm 56 mounted
for rocking movement between switch making and un-
making position and which extends downwardly into the
path of the ring members 22 and 24 so as to be engaged
by a ring member as the leading cage is advanced for-
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In operation, as the ring member at the end of the
cage comes into engzgement with the switch arm 56,
- tke switch 54 is made for actuation of the sclenoid
whereby the stop pin 52 is extended into the path of the
ring member of the oncoming cage to stop the cage
short of the one in loading position. Instead of & solenoid
50, us can be made of an air or fluid cylinder for actua-
tion of the stop pin as a piston rod between exiended
and retracted positions. As the leading cage is displaced
laterally from the conveyor 32 to the loading position 34,
a switch arm 108 is engaged to make switch 106 to op-
erate the solenoid or air cylinder 50 to effect return of
the stop pin 52 to retracted position thereby to free the
next cage for continuing its displacement to the head end
of the conveyor. Since frictional engugement is relied
upon between the chain and the cages to effect displace-
ment of the latter, it will be obvious that the chain can
slip relative to the cages when the latter are stopped and
will effect continuing displacement thereof when freed
by the stop pin 52.

Transfer of the empty cage from the head end of the
conveyor 32 to the loadng station 34 is effected by a sub-
stantially U-shaped rocker arm 99 pivoted at one end
92 on a pin 94 fixed by a bracket 95 to the stationary
frame member. The rocker arm 99 is povided on its other
end with a plate 96 of curvilinear shape which is posi-
tioned in lengthwise alignment with the conveyor slat 66
to form an extension thereof and it is dimensioned to
have & length greater than the length of the cage so that
the cage at the head of the machine will be engaged by
the plate. Mcans are provided for effecting rocking move-
ment of the arm 90 about its pivot from normal position
to raised position whereby the plate 96 operates to lift
the empty cage from the conveyor for lateral displacement
onto a rail or platform 98 which is downwardly inclined
and extends to the loading station 34 to enablc the empty
cage w.ich is displaced by the rocker arm 90 to roll down
the platform onto the spaced rollers 100 and 102 at the
Joading station. Rocking movement of the arm 90 be-
tween raised and lowered positions is controlled by an
air cylinder 104 in which the outer end of the cylinder
is pivolally secured to the frame while the outer end of
the piston rod is pivotally secured to an intermediate por-
tion <i ihe rocker arm.

Return of the rocker arm 90 to normal position is
signalled to the solenoid or air cylinder 50 for withdrawal
of the stop pin 52 by the switch 105 having a switch arm
108 engaged by the switch pin 119 in response to return
of the rocker arm 90. Displacement of the empty cage
20 from the conveyor section by the plate 96 is signalled
by the switch arm 112 which is displaced to the broken
line position by the passage of the emply cage durisg
movement from the empty cage conveyor 32 to the load-
ing station 34.

Means are provided at the loading station to support
the empty cage 20 in position to have the castizg 36 in-
serted therein including means for rotationally position-
ing the cage for proper alignment of the supporting cage
arms 26 to receive the casting and means for bracing the
cage against lengthwise displacement while the casting is
being inserted therein.

For support of the cage and for rotational adjustment
of the cage there is provided a pair of laterally spaced
apart spinner rollers 100 and 102, The roilers are longi-
tudinaily spaced apart on shaft 101 ard 103 by an amount
corresponding to the spaced relationship beiween the ring
members 22 and 24 of the cages and the ends of the shafts
101 and 103 are rotatably supported in bearings 120 fixed
10 a structurally strong and rigid frame s=ction 122, The
shafts are provided at their ends with gear members 124
operative interconnected 10 gears 126 on the shaft of a
driving motor 128 to effect rotational movement of the
spinner rollers in the direction indicated by the arrows
in FIG. 12,
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Thus the cage 29 at rest on the spinner rollers 100 and
102 will be rotated by the rollers until stopped in proper
orientation for receiving the casting. A cage stop and
limit switch trip 130 extends into the path of the stop 27
on the cage rod 26 to stop rotational movement of the
cage when in proper alignment for receiving the casting.

Conveyor means 38 are provided alongside the cnge
transport for prepositioning a casting 36 in endwise align-
ment with the empty roller supported cage in preparation
for insertion of the casting therein, Any number of con-
ventional conveyor systems can be employed such that
detailed description of the conveyor need not be given.
Suffics it to say that the conveyor 38, which may be a
slat conveyor, has its upper run at a level corresponding
to the slat supported cage so that the casting 36, which is
supported on the uppsr run of the conveyor and carried
to the forward end portion of the conveyor, will be in
endwise alignment with the roller supported empty cage
20.
Means are provided at the loading station for pushing
the casting to effect endwise displacement of the casting
rearwardly over the surface of the conveyor and onto a
shelf 142 rigid with the frame 122 and into the empty
basket of the aligned roller suppoerted cage 20. The roller
supported cage is backed up to prevent displacement re-
sponsive to the forces thrusting the casting into the cage
by means of one or more guide bars 144 rigid with the
frame and in position to be engaged by the ring member
22 at the rearward end of the cage. .

The pusher means comprises a ram 146 suspended by
a frame 148 from the underside of a carriage 151 sup-
ported on rollers 152 for endwise displaczment between
rearward and forward posilions of adjustment with the
piston of an air cylinder 150 which are interconnpected.
The frame 148 supports the ram 146 at its forward end
portion to provide a section 154 in endwise alignment
with about the center of the cage and at a level slightly
above the top run of the conveyor and spaced a short
distance rearwardly therefiom, when in forward position.
The rollers 152 for supporting the carriage during re-
¢iprocal movement are arranged in longitudinally spaced
apart relation about the periphery of the carrizge and the
rollers operate in tracks 156 rigid with the frame 158
which is in fixed position at the loading station. Limit
switches are provided including a switch 160 at the for-
ward end for engagement by a trip 163 on the carriage
to signal the displacement of the carriage to its operated
position of adjustment and another switch 162 is spaced
rearwardly of the first switch 160 by an amount corre-
sponding to the stroke of the cylinder to signal retum of
the carriage to its retracted forward position, The stroke
is dimensioned to have a length calculated to effect dis-
placement of the ram 146 by an amount corresponding
to the distance between the end portion 154 of the ram
and the cage whereby a casting on the conveyor in end-
wise alignment with the cage and in the path of the ram
will be disptaced by the ram forwardly into the cage in
response to movement of the air cylinder 150 fvom re-
tracted to operated position.

It is preferred to provide for a stroke which will be
slightly greater than the distance between the cage and
the ram, when the latter is in retracted position, so that
the casting will be introduced into the cage beyond the
ring member 24 by an amount to balance the casting
by centering the casting within the cage substantially equi-
distantly between the ring members. It will be understood
that other reciprocable means for linear displacement of
the ram can be employed instead of the air cylinder, such
as a fluid cylinder, screw actuator and the like.

The loading station 34 also includes means for dis-
placement of the loaded cage from the spinners 100
and 102 to the adjacent section provided with feed rollers
over which the loaded cages are advanced from the load-
ing end, at the rear of the machine, to the unloading end
with passage of the loaded cages through the blast cabinet
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in between wherein the surfaces of the casling are sub-
jected to the described surface treatment.

‘The displacement means, at the loading station, com-
prises an air cylinder 161 fixed at one end on a pivot
pin 161+ fixed to a bracket 164 on the frame 122 while
the end of the piston rod 166 is fixed at its outer end
onto a pivot pin 168 mounted on a bracket 170 on the
underside of a cage pusher arm 172, The free end of the
arm 172 underlies the cage on the side towards the con-
veyor while the other end of the arm is pivoted on a
pin 176 underlying the cage on the opposite side whereby
the arm is capable of rocking movement about its pivot
between raised and lowered positions responsive o actua-
tion by the air cylinders 161.

Responsive to rocking movement of the arm to raised
position, the cage pusher arm comes into engagement
with the unde=rside of the loaded cage to lift it off of the
spinner rolls for displacement laterally onto a ramp 178
over which the loaded cage rolls onto the laterally spaced
apart conveyor rollers 180 and 182 for passage through
the blast cabinet. Switch means including switch boxes
175 and 1%4 having a switch arm 186 are positioned
for actuation by the trip 188 to signal movement of the
kicker at raised and lowered positions.

In the conveyor section, the loaded cage is cradled
between elongate rollers 180 2nd 182 mounted on shafts
190 and 192 supported at their ends in suitable bearings
and rotated by means of a driving motor for turning
movement together, in the same direction, as illustrated
in FIG. 14. The loaded cages are adapted to be displayed
forwardly on the supporting cor:cyor rollers while the
latter are being rotated to impart rotational movement
to the loaded cages as they are rdvanced along the rollers
through the blast cabinet. Pisplacement of the cages
lengthwise along the rollers is effected stepwise in re-
sponse to the forward displacement of the rearward cage
last to be deposited on the rollers. The portion of the
roller conveyor on which the loaded cages are deposited
is enclosed within a vestibule and a portoin of the roller
conveyor between this entrance vestibule 199 and the
blast cabinet is also enclosed within a tunpel 201. The
portion of the coovever between the blast cabinet and
the exit vestibule is also enclosed within a tunnel to pre-
vent particulate material from being thrown into the
atmosphere.

As illustrated in FIGS. 16 and 17, the cage ram 202
is suspended from a bracket 204 depending from a ram
carrizze 208 fixed to the head 208 of an air cylinder
210. The carriage is guided for reciprocal movement by
rollers 212 riding on tracks 214 of a cylinder supporting
frame 216. Thus the ram is supported doring movement
of the cylinder between forward and retracted positions
of adjustment. A limit switch trip bar 218 is fixed to the
cylinder in position to engage a switch arm 220 of a
limit switch 222 when in its forward position of ad ust-
ment and 1o engape the switch arm 224 of another limit
switch 226 when the cylinder returns to its retracted
position of adjustment.

In its normal retracted position, illustrated in FIGS.
16 and 17 of the drawings, the end portion of the roller
conveyor crosswise of the loading section is free from
obstructions to receive the loaded cage upon lateral dis-
placerert from the Iciding station 34. The ram 202 is
positioned immediately rearwardly of the deposited cage
and in endwise alignment therewith and the stroke of the
cylinder, and corresponding forward movement of the
ram, is adapted to correspond to a distance slightly
greater than the length of the cage so as to effect forward
displacement of the loaded cage by an amount greater
than the Iength thereof to agzin free the spacq for receipt
of the next loadcd cage.

As the cage is displaced forwardly along the spinning
rollers 180 and 182, it comes into engagement with the
cage immediately in advance thereof to effect incremental
displacement of the other capes aligned in e¢nd to end
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relation on the spinning rollers. Thus the advancement
of the rearmost cage by the ram operates to advance sil
of the cages a distance corcesponding to one capge length
along the roller conveyor.

An intermediate portion of the supporting spinner
rollers 180 and 182 is enclosed by a blast cabinet di-
mensioned to have a length corresponding to a multiple
of the cages, such as a length corresponding to five to
six cages in the modification iHustrated in the drawings.
The cabinet, in the form of a sheet metal housing, is
provided with entrance and exit openings in endwise align-
ment with the rollers for passage of the loaded cages
into and out of the cabinet. Flexible flaps 222% are
provided at the entrance and exit openings for purposes
of sealing off the openings about the cages to minimize
the passage of particulate material from within the blast
cabinet in response to the ricochet of such particulate
material thrown at high velocity onto the rotating cages
in the blast cabinet.

Mounted at the top of the blast cabinet are a plurality
of wheels 230 which ase fed particulate treating ma-
terial from a supply bin 232 through communicating tubes
234 to the inner portions of the wheels whereby the
particulate material is thrown outwardly from the peri-
phery of the wheels in a directioc downwardly onto the
loaded cages while being rotated on the spin.ing rollers.
Centrifugal blasting wheels of the type described are of
conventional construction, as represented by the products
marketed by The Wheelabrator Corporation under the
name “Wheelabrator,” and rnore fully described in US.
patents, such as No. 2,819,562,

By proper location of the wheels 230 within the blast
cabinet and by proper angular arrangement of the wheels,
substantially the entire length of the section of the rollers
housed within the blast cabinet can be exposed to the
blast of the particulate maierial for processing the sur-
taces of the casting exposed during rotational movement
of their supporting capges. By reason of the ricochet of
particulate material thrown at high velocity onto the
surfaces of the castings, surfaces which might other-
wise be concezled are exposed to the blast whercby sub-
stantially uniform coverage is securcd for treatraent of
the surfaces of casting with particulate material.

The spent particulate maierial falls gravitationally
into the trough 236 at the bottom for displacement
along the bottom by a conventional screw conveyor 138
to a Iateral screw whereby the particulate material is
deposited in an elevator 240 and raiscd to a separator
242 where the dirt or other refuse is separated from the
particulate material for return of the cleaned particuiaie
material to the hopper 232 for feeding the wheels,

Thus the castings are ¢exposed to the blast of particulate
material for the period of time corresponding to the time
that the cages are enclosed within the cabinet. Rotation
of the castiugs with the cages operates not only to pro-
vide naximum exposure of the surfaces of the castings
to the treating material but such rotational movement
operates also to dump particulate material which might
otherwise collect in the pockets of the castings thereby
to deliver a casting which is clean and relatively free of
particulate material and ihereby also to reduce the amount
of loss or waste of particulate material,

Since the spinning vollers 180 and 182 are exposed
to the blast of the particulate material, it is preferred to
fabricate the exposed portions of the rollers of a metal
which is characterized by high erosion resistance. In a
typical operation for cleaning cylinder heads, the blast
cabinet is dimensioned to correspond to five lengths of
the loaded cages and it is provided with four blasting
wheels arranged lengthwise of the housing. The rollers
arc operated to rotate the cages at about 40 revolvtions
per mirute and the cages are displaced along the rollers
and through the blast area at a linesr speed averaging
about 900 cages per hour,
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From the blast cabinet, the loaded cages are advanced
over the spinning rollers throughk a covered section 250
to an unloading vestibule 252 located at the forward ead
of the roller conveyor and in lengthwise alignment there-
with,

Located within the unloading vestibule is a carriage
assembly 254 having a base 256 below the rollers 180
and 182. The cradie or shuttle car is mounted on wheels
258 which ride on laterally spaced apart tracks 260 hav-
ing an entrant portion 262 which is level and an up-
wardly inclined portion 264 which serve to raise the
cradle as the wheels ride up the incline 264.

Laterally spaced apart arms 266 extend upwardly from
the opposite sides of the cradle with the end portions
below the cage carried on the rollers 180 and 182, when
the cradle is in its normal or lowered position on the
track, but which enzages the cage to lift the cage off
of the rollers during movement of the cradle forwardly
up the incline towards its raised position,

Means are provided to effect movement of the cradle
from the retracted lowered position to the advanced
raised position responsive to movement of the rearmost
cape into the vestibule. Such means, illustrated in FIGS.
19 and 20, comprises an air cylinder 265 pivoted at one
end onto a bracket 2566 fixed to the vestibule frame while
the end of the piston rod 268 engages a pin 270 extend-
ing rearwardly from a bracket 272 anchored onip an
intermediate portion of the cradle. After the cage has
been discharged trom the cradle, air cylinder 264 re-
turns the cradle to its rearward, lowered and retacted posi-
tion,

Displacement of the cradle to raised position to lift the
cage off of the rollers is signalled by a trip on the cradle
in position to engage a switch arm of a switch 15LS
in the pati of the cradle when in raised position. Re-
turn of the cradle is signalled by the switch 14LS,

As the cape is lified off of the rollers responsive to
the displacement of the cradle up the track, the cage will
be held by the cradle in a stationary position above the
rollers, Other means are provided, responsive to move-
ment of the cradle to raised position, for lateral displace-
ment of the raised cage from the vestibule 250 and onto
a ramp 278 for delivery to the unloading section 46.

For this purpose, there is provided a shaft 282 ex-
tending lengthwise of the vestibule above the rollers and
which is supported at its ends in bearing members 284
which epables free rotational movement of the shaft.
Fixed to longitudinally spaced apart portions of the shaft
are levers 285 having arms 288 cxtending angularly
downwardly to the outside of the cage with an end por-
tion 286 turned inwardly to underlie longitudinally spaced
apart portions of the raised cage but to clear the rollers
when the cage is lifted by the cradle from the periphery
of the rollers. The arm 288 is adapted to be rocked about
its pivot to lift the cage from the cradie and to effect
lateral displacement of the cage from the vestibule re-
sponsive to rocking movement of the arm in the counter-
clockwise diraction in FIG. 19 from normal retracted
position to actuated position. Such rocking movement of
the arm is effected by an air cylinder 299 pivoted at one
end onto a bracket 292 fixed to the vestibule frame while
the end of the pision rod 294 is pivoted onto an inter-
mediats portion of the lever 285 outwardly of its pivot.

FIGS. 19 and 20 show the drive for the cage support-
ing rollers 180 and 182 including a motor 310 con-
nected by a chain 312 to a reducer 314 baving sprockets
316 connected by chains 318 to the sprockets 320 on
the ends of the roller shafts.

The unloading station is somewhat similar in construc-
tion 1o the loading station previously described in that
the loaded cage 20 comes down the inclined ramp 278
onto a pair of iaterally spaced apart spinner rollers 300
and 302 hoving ring sections longitudinally spaced apart
on shafts 304 and 306 by an amount corresponding to
the length of the cage for support of the ring members
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thereon. The spinner rollers are turned by the driving
means including the motor 308 and chain interconnected
sprocket 311, in somewhat the same manner as in the
loading section, to rotate the loaded caze until the cage
stop and limil switch trip 313 is engaged by the stop 27
on the cage 1od 26 to block further rotational movement
of the cage from the proper oriented position for dis-
placement of the casting therefrcm .

Means are provided at the unloading section for for-
ward displacement of the casting from within the cage
and onto a ramp 319 for delivery. Azain a backing plate
321 is provided to extend across the rear of the frame
and which is fixed to the frame at a level above the
rollers dimensioned to be less than the height of the
cage thereby to be in a position to engage the ring mem-
ber to prevent axial displacement from the rollers re-
sponsive to the thrust applied in ejecting the casting axially
from the cage.

The ejection means comprises an elongate horizontally
disposed ram 324 fixed at its forward end to a frame mem-
ber 326 depending from & carriage 328 shiftable with the
moveble member of a horizontally disposed air cylinder
330. The carriage is provided with longitudinally spaced
apart angularly arranged rollers 332 which ride on tracks
334 rigid with the frame for support of the carriuge dur-
ing reciprocal movement with the air cylinder.

The carriage is provided with a trip 33& for engagement
with the arm 337 to make the switch 338 when the car-
riage is displaced to its rcarward or operated position
and to engage the arm 340 to make switch 342 when the
carriage is returned to its normal or retracted position,
Thus the switch members 338 and 342 are spaced apart
longitudinally by a distance corresponding to the length of
stroke of the ram.

The ram 324 is aligned to extend horizontally with
about the center of the casting in the cage when supported
on the spinner rolls. In retracted position, the end of the
ram is adapted to be located clear of the cage and for-
wardly thereof. The ram is dimensioned to have a length
greater than the length of the cage so as to be able to be
projected lengthwise through the cage for full ejection
of the casting therefrom. For this purpose, it is also de-
sirable to provide for a length of stroke for displacement
of the carriage and the supported ram which is greater
than the length of the cage to displace the end of the ram
through the cage for purposes of ejection of the casting.

The means for displacement of the now emptied cage
from the spinner rollers and from the loading section
to the empty cage conveyor 32 is somewhat a repetition of
the means employed at the loading station for displace~
ment of the loaded cage onto the conveyor rolls. Such
means comprises an air cylinder 346 fixed at oneendon a
pivoted on a pin 360 underlying the opposite side of the
frame 322. The other end of the piston rod 352 is fixed
at its outer end onto a pivot pin 354 mounted on a bracket
356 fixed to the underside of a cage pusher arm 358. The
free end of the arm underlies the cage on the side away
from the conveyor while the other end of the arm is
pivoted on a pin 360 underlying the oppo-ite side of the
cage whereby the arm is capable of rocking movement
about its pivot between raised and lowered positions re-
sponsive to zctuation by the air cylinder 346.

Responsive to rocking movement of the arm 358 to
raised position, the end of the arm comes into engagement
with the underside of the unloaded cage 20 to lift it off
the spinner rollers for displacement laterally onto a ramp
364 over which the loaded cage rolls onto the empty cage
conveyor 32, Switch means including a switch box 366
and limit switch arm 368 are positioned to be engaged by
a trip 370 rotatable with the arm 358 to signal return of
the arm to lowered position. The unloading section is also
provided with a switch 371 having a limit switch arm 372
in position to be actuated by the block 312 to signal the
engagement with the stop 27 when the cage reaches propsr
orientation on the spinning solls for ¢jection of the castirg,
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The ramp 364 cxtends from the unloading station to
the empty cage conveyor 32 whereby the empty cage dis-
placed from the spinner rolls in the vnloading station is
yeceived on the trough of the conveyor at the rearward
end thereof.

When deposited, the ring members of the empty cage
are engaged by the top flight of the traveling chain 66 to
advance the empty cage forwardly toward the head end
of the conveyor in preparation for its use in another
cycle of operation.

Having described the construction and operation of the
machine, reference will now be made to the sequence of
operations and switch diagrams as illustrated in FIGS.
1, 2 and 23 of the drawings. The conventional symbols

.and numbers are used in the drawings so that the symbols

and numbers can be related one to the other in the diagram
and in the electrical wiring diagram of FIGS. 242 and
24h. When such switch and operating members are re-
ferred to in the previous description, the number reference
zi::n to the element will also be included in FIGS. 1, 2
23,

" Again starting with the empty cage conveyor 32, the
Iimit switch 54-6 (11.S) is engaged by the ring member
of the oncoming cage 20 10 make the switch and set the
latch (SL) by displacement of the stop pin 52 by the air
cylinder 50.

Arrival of the leading cage at the head end of the con-
veyor operates the trip 82 of the limit switch 84 (2LS)
for actoation of solenoid 2S. The air cylinder 104 then
operales to Tock the arm 90 about its pivot to Xick the
empty cage over onto the ramp leading onto the spinner
yollers 100 and 102. Upcn return of the arm 90 to normal
position, the trip 110 engages switch arm 108 of switch
186 (3LS) 10 operate the solenoid 1S for retraction of the
stop 52.

When ths spinning cage is engaged by the stop bar 130,
the limit switch 4LS is made to initiatc the timing sequence
for operation of the elements to displace the casting into
the empty cage. The load pusher air cylinder operation is
initiated by the solenoid 4S. At the limit of its stroke, the
carriage trip 163 engages switch 169 (7LS) to reverse the
stroke. Upon return of the carriage to starting position,
the trip 163 engages the arm of switch 162 (8LS) to in-
‘activate the piston.

Limit switch 149 (9LS) is operated by the swing gate as
the loaded cage is displaced {rom the rollers to the roller
conveyor.

In response to the making of the switch 162 (8LS),
the air cylinder 160 is operated to rock arm 172 about its
pivot to kick the loaded cage from the spinner rollers into
the vestibule and onto the conveyor rollers 180-182. As
the kicker arm 172 returns to normal position, the trip
173 makes the switch 175 (6LS).

With the loaded cage on the rollers 180-182, the air
cylinder 208 is operated to displace the carriage sup-
ported ram 202 for pushing the loaded cage rearwardly
along the rollers. When the carriage leaves the end of
its stroke, the trip 218 engages the arm 220 of the limit
switch 222 (13LS) to reverse the stroke, When the car-
riage retarns tc normal retracted position, the trip 218
engages the arm 224 of the limit switch 226 (121LS),

In the unloading vestibule, the limit switch 15LS is
made when the cradle is advanced by the air cylinder 264
10 its operated position on the raised track. It holds in
this position and initiates operation of the kicker air cylin-
der 290 for rocking the lever arm 284-288 in the direc-
tion to lift the loaded cage off the raised cradie for lateral
displacement to the unloading station. Qutward displace-
ment of the piston red is controlled by limit switch ITLS
to reverse the stroke which, when completed, makes the
Limit switch 16LS to signal the solenoid 83 for operation
of the air cviinder 264 to enable return of the cradle
until the limit switch 14LS is made,

Making the limit switch 15LS also operates ic raise
the door 296 of the unloading vestibule. The raising and
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When the limit switch 370 (19LS) is made to stop
rotation of the spinner rollers, the solenoid 118 is oper-
ated to initiate operation of the air cylinder 330. When
the carriage completes its stroke, the trip 336 engages
the arm 337 of the limit switch 338 (21LS) to reverse
tl_:'z sttoke. When the carriage returns to starting posi-
tion, the trip engages arm 340 of limit switch 342 (20LS)
to inactivate the air cylinder. The air cylinder 346 is
operated 1o rock arm 358 to kick the empty cage from
the spinner rollers onto the ramp bar 364 over which it
travels to the empty cage conveyor,

A timer, identified as 2TR in step 11 of FIG. 24b,
controls the operation of the centrifugal whecls to effect
operation thereof in response to the advancement of a
cage along the conveyor rollers into the blast cabinet.
'I.'he timer is initiated in response to actuation of the
limit switch 222 (13LS) as the forwardmost of the
aligned cares is advanced along the rollers correspond-
ingly to advance all of the aligned cages one increment
through the blast cabinet.

In the event that cages are not being fed onto the
rollers for advancement of the cages along the conveyor,
the timer is adapted to shut off the wheels and the blast
seciion so as to avoid exposure of th: casting within the
cabinet to blast of particulate treating material to which
the cages might otherwise normally be exposed during
operation of the machine. Thus the castings in each of
the cages are exposed to a substantizlly vniform amount
of treatment by the blast media, independent of the regu-
larity of feed of cages onto the conveyor for advance-
ment of the aligned cages through the cabinet,

It will be apparent that the cages will slide lengthwise
on the peripheral surfaces of the rotating rollers during
advancement. In general, the cages will slide over the
peripheral surfaces without interfering with the turning
movements of the rollers and will rotate with the rollers
during the intervals between advancement for full ex-
posure of the surfaces of the castings to treatment.

It will be apparent that the entire sequence of opera-
tions can be carried out without the necessity manually
to handle the cages or the castings adapted to be treated
therein, It will also be apparent that maximum stability
and protection of parts is achieved in the system de-
scribed with optimum coverage of the surfaces of the
castings for treatment whereby less time and materials
are required for proper treatment of the castings.

The descibed automatic sequence of operations serves
markedly to reduce the amount of labor required per
unit part and it operates also greatly to increase the rate
of output whereby more parts csn be treated per umit
volume of treating material, per unit of labor and per unit
of space occupied by the machine, with corresponding
increase in efficiency and reduction in cost.

‘The assembly described provides for better coverage
of the surfaces to produce a product with less entrap-
ment of materials and correspondingly less cost for free-
ing the product of contaminants.

It will be understood that the cages may be formed
to various dimensions and shapes to accommodate paris
of various sizes and contours within the limits prescribed
by the end rings.

1t will still further be understood that various of the
described driving means or actuating means may be sub-
stituted by other equivalent means normal to the trade
and that other changes may be made in the details of
construction, arrangement and operation without depart-
ing from the spirit of the invention, especially as defined
in the following claims.

We claim:

1. A process for the surface treatment of large shaped
articles in which use is made of an open cage having
spread ring supports and in which use is made of an
clongate roller conveyor comprising transporting said
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cage to a loading station, inserting the article into said
cage for retention of the article within the cage by rotat-
ing the cage for proper orientation 1o receive the article
to be inserted therein, stopping rotation of the cage
when in properly oriented positio- 4nd displacing the
article endwise into the cage while the latter-is held sta-
tionarily in the oriented position, transporting the loaded
cage from the loading station onio the clongate roller
conveyor, displacing said loaded cage endwise along said
conveyor through a blasting zone, throwing particulate
treating material at high velocity onto the article in the
loaded cage Juring travel through the blasting zome
whereby particulate material engages the exposed sur-
faces of the article for treatment, rotating the loaded
cage during travel along the roller conveyor through the
blasting zon: for maximum exposure of the surfaces of
the article to the treating material, displacing the loaded
cage from the roller conveyor to an unloading station
after passage through the blasting zone, and displacing
the articie endwise from the cage while the unloading
station 10 free the cage for return to the loading station.

2. The process as claimed in claim 1 which includes
the steps of aligning the article endwise with the center
of the cage, displacing the article endwise into the cage,
and bracing the cage to prevent endwise displacement in
response to tbe forces operating during insertion of the
article therein.

3. The process as claimed in claim 1 in which the
cages are displaced endwise along the roller conveyor by
engaging the endmost loaded cage on the conveyor to
effect displacement of the cage longitudinally along the
soller conveyor by an amount corresponding to the length
of the cage whereby the cages become aligned in end to
end reiationship on the roller conveyor and are displaced
stepwise over the conveyor.

4. The process as claimed in claim 1 in which the
Joaded cages are slid lengthwise over the surfaces of the
roller conveyor having rollers which are contonuously
rotated for support of the loaded cages.

8. The process as claimed in clazim 1 which includes
the step of enclosing the loaded cages on the roller con-
veyor during displacement to and through the blasting
Zone to prevent particulate materizl from being thrown
out into the adjacent atmosphere.

6. The process as claimed in claim 1 which includes
the steps of raising the cages off of the rolier conveyor
after the loaded cages have passed through the blasting
zone to free the loaded cages from the conveyor, snd
displacing the loaded cages from their raised position
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7. The process as claimed in claim 1 which includes
the steps in the unloading station of rotating the loaded
cage until it becomes properly oriented for displacement
of the article therefrom, stopping rotation of the loaded
cage when in properly oriented position, and displacing
the article endwise from the cage while the iatter is sta-
tionarily saupported in the oriented position.

8. The process as claimed in claim 1 which includes
Eb.e steps of displacing the empty cage from the unload-
ing station and returning the empty cage to the loading
station,

9, The process as claimed in claim 8 in which the
steps are carried out in a substantially continuous opera-
tion.

10. In a process for the surface treatment of articles
of large dimension and weight by throwing particulate
treating material onto the surfaces of the articles, the
steps of advancing the artickes in lengthwise alignment
along a linear path from an entrance area through a
blast area to ap exit area, throwing particulate treating
material onto the articles during movement linearly
through the blast area, supporting the articles by an
clongate support which extends continuously from the
entrance area through the blast erea to the exit area to
define the linear path, continuously rotating the support
whereby the articles in ¢ngagement therewith are con-
tinuously rotated during advancement lengthwise along
the linear path from the entrance area through the blast
area 1o the exit area, feeding articles onto the support
at the entrance area by lengthwise displacement into ¢n-
gagement with the endmost of the aligned articles on
the support whereby the remainder of the articles aligned
in end to end relationship on the support are slid relative
to the support the length of one article lengthwise along
the support from the entrance area through the blast
area to the exit area.
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